Carbon monoxide reversibly alters iron homeostasis and respiratory epithelial cell function.
The dissociation of iron from heme is a major factor in iron metabolism and the cellular concentrations of the metal correlate with heme degradation. We tested the hypotheses that (1) exposure to a product of heme catabolism, carbon monoxide (CO), alters iron homeostasis in the lung and in cultured respiratory epithelial cells; (2) this response includes both decreased uptake and increased release of cell metal; and (3) the effects of CO on cell function track changes in metal homeostasis. In rats exposed to 50 ppm CO for 24 hours, non-heme iron concentrations decreased in the lung and increased in the liver. In respiratory epithelial cells cultured at air-liquid interface, CO exposure decreased cell non-heme iron and ferritin concentrations within 2 hours and the effect was fully reversible. CO significantly depressed iron uptake by epithelial cells, despite increased expression of divalent metal transporter-1, while iron release was elevated. The loss of non-heme iron after CO reduced cellular oxidative stress, blocked the release of the proinflammatory mediator (interleukin-8), and interfered with cell cycle protein expression. We conclude that CO reduces the iron content of the lung through both the metal uptake and release mechanisms. This loss of cellular iron after CO is in line with certain biological effects of the gas that have been implicated in the protection of cell viability.